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Abductor digiti minimi flap, in revision carpal tunnel 
surgery, 347, 351-355 
anatomy, 351-352 
discussion, 353-355 
dissection, 352-353 
for fibrous proliferation, 736 
Abnormal rheumatoid wrist, 480 
Acetaminophen, 146 
Action potentials, in carpal and cubital tunnel 
syndromes, 207 
nerve stretch and, 201-202 
Active range of motion, for distal radioulnar joint, 92, 
94 
for radiocarpal joint, 88 
Activity modification, in carpal tunnel syndrome, 
228-229 
in cubital tunnel syndrome, 237 
Adhesions, dermal-fat grafts and, 359, 360-361 
Adhesive median neuritis, 360-361 
Adrenergic agents, for painful hand, 639-640 
Adson test, 709 
Agee technique of endoscopic carpal tunnel release, 
299-303 
anatomy, 299 
complications, 302 
postoperative regimen, 301-302 
surgical technique, 299-301 
Allodynia, 758, 794 
Alpha-adrenergic agents, for painful hand, 639-640 
American College of Rheumatology diagnostic criteria 
for rheumatoid arthritis, 464 
Amitriptyline, 635 
Amlodipine, 640 
Amyloid neuropathy, 248 
Analgesic agents, narcotic, 140-143 
non-narcotic, 146 
nonsteroidal anti-inflammatory agents, 143-146 
Anatomy, abductor digiti minimi muscle, 351-352 
carpal tunnel, 243-244, 259-263, 643-646 
cubital tunnel, 397-398, 411, 421-422, 665-666 
distal radioulnar joint, 499 
extensor mechanism, 532 
extensor tendons, 551 
flexor retinaculum, 260, 313, 316-317 





median nerve, 260-261, 367-371, 692-693 
metacarpophalangeal joints, 515-517 
neuromas, 745—747 
palmaris brevis muscle, 389-391, 392 
peripheral nerves, 185-186 
radial nerve, 680-683 
thoracic outlet, 705-706 
ulnar tunnel, 657-658 
Andry, Nicholas, 2, 151 
excerpts from historical work, 153-165 
Anesthesia, implanted reservoirs for chronic 
neuropathic pain, 781-786 
patient data, 783 
patient information after implant, 784 
potential mechanism of action, 784-785 
pump system description, 782-783 
surgical technique, 783-784 
local anesthetics, 637, 639 
neural blockade, 791-800 
regional, 139-140, 641 
Ankylosis, spontaneous, in psoriatic arthritis, 607, 609 
Anterior interosseous nerve anatomy, 692, 693 
Anterior interosseous nerve syndrome, 698-699 
clinical presentation, 699 
diagnosis, 699-700 
etiology, 699 
treatment, 700-701 
Anterior intramuscular transposition of ulnar nerve, for 
cubital tunnel syndrome, 239, 435-444, 453, 672-673 
Anterior subcutaneous transposition of ulnar nerve, for 
cubital tunnel syndrome, 239, 421-433, 453, 672-673 
Antibiotics, in rheumatoid arthritis, 472 
Anticonvulsants, for painful hand, 636-637, 638 
Antidepressants, for painful hand, 634-636 
Anti-inflammatory agents, in rheumatoid arthritis, 
469-470, 578, 580 
Antimalarial agents, in rheumatoid arthritis, 470 
AO/ASIF, history, 4 
Arbeitsgemeinshaft fur Osteosynthesefragen, history, 4 
Arcade of Frohse, 682 
Arthritis. See Rheumatoid arthritis. 
Arthrodesis, in rheumatoid arthritis, distal 
interphalangeal joint, 534 
distal radioulnar fusion and ulnar pseudoarthrosis, 
511 
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Arthrodesis (Continued) 
interphalangeal joint of thumb, 545 
metacarpophalangeal joint of thumb, 545-546 
proximal interphalangeal joint, 536, 538-539, 609 
wrist. See Wrist, arthrodesis. 
Arthroplasty, early motion after, 73-86 
metacarpophalangeal joint, 73-77 
proximal interphalangeal joint, 73-74, 77-78 
wrist, 78-83 
in rheumatoid arthritis, carpometacarpal joint, 548 
metacarpophalangeal joints, fingers, 521-528 
thumb, 547 
proximal interphalangeal joint, 536 
wrist, 495-496 
Articular cartilage, exercise effects, 6 
immobilization effects, 5-6 
response to motion and loading, 14 
healing tissue, 20-21 
normal tissue, 17-18 
ASIF, history, 4 
Aspirin, 144 
in rheumatoid arthritis, 469, 577-578, 580 
Association for the Study of Internal Fixation, history, 4 
Atromot continuous passive motion equipment, 112, 
113, 121, 123 
Augmentation procedures, dermal-fat grafts in, 359 
Autonomic function, 759 
Axonal transport, 187-188 
in nerve compression, 189-190 
Axonotmesis, 189, 206 
Axons, 187, 206 
Azathioprine, in rheumatoid arthritis, 472 


Biofeedback for pain prevention, 132 
Biologic agents, in rheumatoid arthritis, 472-473 
Biomechanical properties of peripheral nerves, 195-204 
compression and nerve physiology, 202-203 
stretch effect on nerve physiology, 201-202 
tensile properties, 195-199 
viscoelastic properties, 199-201 
Biomechanics of tendon repair, 47-54 
Bone, fixation methods, 98-99 
injuries, early motion and, 31-34 
loss, in psoriatic arthritis, 607, 609-610 
response to motion and loading, 14 
healing tissue, 19 
normal tissue, 15 
Bony carpus, procedures for, 487-496 
Botulinum toxin, 787-789 
Boutonniere deformity, 60, 536-539, 541-542 
Bowers hemiresection interpositional arthroplasty, 504 
Boxer’s fractures, early motion for, 68 
Brachial plexitis, 719 
Brachial plexus, cervical dynamic compression of, 
botulinum toxin in, 787-789 
injured in thoracic outlet syndrome surgery, 713-714 
radiation neuritis of, flap coverage for, 765 
Brainstem, narcotic analgesic agents and, 141 
Bretylium tosylate, 641 
Bunnell, Sterling, classic excerpt on hand splinting, 
173-178 
Bunnell intrinsic tightness test, 535 
Bupivacaine, 784-785, 799 
Burns, continuous passive motion for, 110 
Butorphanol tartrate, 142 


Calcium-channel blockers, for painful hand, 640 


Calcium pyrophosphate disease, 465, 466 
Camitz transfer, in chronic carpal tunnel syndrome, 652 
Capillaroscopy, vital, 761 
Carbamazepine, 637, 638 
Carpal instabilities, early motion and, 34-35 
Carpal supination, in rheumatoid arthritis, surgical 
treatment, 505 
Carpal synovectomy, 487 
Carpal tunnel anatomy, 243, 244, 259, 643-646 
boundaries, 259 
contents, 259-260 
dynamic, 243-244 
median nerve, 260-261, 367-371 
muscle anomalies, 262-263 
ulnar nerve, 261-262 
Carpal tunnel release, complications, 325-335 
endoscopic, 651 
Agee technique, 299-303 
anatomy, 299 
complications, 302 
postoperative regimen, 301-302 
surgical technique, 299-301 
Chow technique, 285-297 
complications, 295-296 
instrumentation and technique, 286-287 
patient selection, 285-286 
procedure, 288-295 
results, 295-296 
transbursal and extrabursal techniques, 286-287 
failure, 317-318. See also Carpal tunnel syndrome, recur- 
rent. 
internal neurolysis and, 320 
open approach, 650-651 
results, 267 
technique, 264-267 
postoperative care, 230-231 
preoperative evaluation, 230 
rehabilitation, 231-233, 813-814 
with small palmar incision, 271-284 
anatomic studies, 275, 282 
carpal tunnel tome for, 271-272 
clinical experience, 282 
contraindications and precautions, 282-283 
technique, 272-281 
Carpal tunnel syndrome, 643-655 
anatomic considerations, 143-144, 243-244, 259-263, 
367-371 
causes, 246-249, 644, 645 
complications of treatment, 325-335. See also Carpal 
tunnel syndrome, recurrent. 
adherence of nerve to skin, 332 
adherence of nerve to tendons and restricted ten- 
don excursion, 332-333 
distal neurovascular injury from endoscopic carpal 
tunnel release, 331 
flexor tendon bowstringing, 333-334 
hematoma, 333 
hypertrophic scar, 326-327 
incomplete decompression, 329-330 
incorrect diagnosis and, 326 
injection into nerve, 325-326 
median nerve injury from endoscopic carpal tunnel 
release, 330 
median nerve injury from neurolysis, 330-331 
palmar cutanaeous branch severance, 327-328 
recurrent motor branch severance, 328-329 
reflex sympathetic dystrophy, 334 
subcutaneous tender nerve, 331-332 
ulnar nerve injury from endoscopic carpal tunnel re- 
lease, 331 











conservative treatment, 649-650 
activity modification, 228-229 
ergonomics, 229 
exercise, 229-230 
patient education, 225 
splinting, 225-228, 231, 805-806 
steroid injection, 228 
diagnosis, 647-649 
differential diagnosis, 224-225, 365-367 
electrodiagnostic studies, 210-211 
electromyography, 214 
motor conduction, 211-212 
pitfalls, 214-216 
sensory conduction, 212-214 
epidemiology, 643 
idiopathic, 246-247 
nerve compression in, 191 
pathophysiology, 243-251, 644, 645, 647 
acute carpal tunnel syndrome, 245 
chronic carpal tunnel syndrome, 246-249 
classification, 244 
research frontiers and challenges, 249 
pronator syndrome versus, 697 
recurrent, 731-743. See also Carpal tunnel syndrome, 
complications of treatment; Carpal tunnel syndrome, 
surgical treatment, reoperation. 
abductor digiti minimi flap in, 351-355 
causes and surgical correction, 731-732, 766 
fibrous proliferation, 734-737 
granulomatous tenosynovitis, 739 
incomplete decompression of recurrent motor 
branch, 733-734 
incomplete transection of transverse carpal liga- 
ment, 732-733 
incorrect original diagnosis and multiple crush 
syndrome, 740 
inflammatory tenosynovitis, 738-739 
neuroma formation, 739-740 
painful hypertrophic scar or residual subcutane- 
ous tenderness, 737-738 
psychosocial, legal, and work-related factors, 740 
dermal-fat grafts in, 357-364 
hypothenar fat pad flap in, 337-349 
palmaris brevis flap in, 389-395 
synovial flap in, 379-388 
types, 379 
in rheumatoid arthritis, 468, 561 
surgical treatment, 650-651 
carpal tunnel release with small palmar incision, 
271-284 
complications, 325-335 
endoscopic carpal tunnel release, 285-303 
functional reconstruction for chronic carpal tunnel 
syndrome, 652-653 
open carpal tunnel release (classic), 264—267 
postoperative care, 230-231 
preoperative evaluation, 230 
rehabilitation, 231-233 
reoperation, 313-323. See also Carpal tunnel syn- 
drome, recurrent. 
approach to patient, 318-320 
flexor retinaculum anatomy and, 313, 316-317 
indications, 379-380 
procedures, 731-732 
reasons for failure of primary release, 317-318 
reports summary, 314-315 
results, 320-321 
results and prognosis after, 651-652 
therapist’s evaluation, 223-224 
vitamin B, therapy, 253-257 
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in work place, 305-311 
epidemiology /causation, 308-311 
evaluation, 306 
management, 307 
pathophysiology, 306-307 
problem of, 305-306 
Carpal tunnel tome, 271-272 
Carpometacarpal joints in rheumatoid arthritis, juvenile 
rheumatoid arthritis, 584, 586 
thumb, surgical treatment, 548 
in systemic lupus erythematosus, 601 
Carpus, bony, procedures for, 487-496 
Cartilage, articular. See Articular cartilage. 
injuries, early motion and, 34 
Cartilage degradation, in rheumatoid wrist, 477 
Causalgia, 794 
Centers for Disease Control, carpal tunnel syndrome 
and, 305, 309 
Central nervous system, narcotic analgesic agents and, 
140-141 
Central slip injury, 59-60 
Cervical disc disease, cubital tunnel syndrome versus, 
669 
Cervical dynamic compression of brachial plexus, 
botulinum toxin in, 787-789 
Cervical root entrapment, 719-730 
axial neck pain from, 721 
clinical symptoms and findings, 721 
diagnostic tests, 725-727 
differential diagnosis, 719-720 
history and physical examination, 720-721 
myelopathy in, 722-725 
nonoperative treatment, 726 
radiculopathy in, 721-722 
surgical indications, 726-727 
Children, pharmacologic pain management in, 146-147 
Choline MAG trisalicylate, 145 
Chow technique of endoscopic carpal tunnel release, 
285-297 
complications, 295-296 
instrumentation and technique, 286-287 
patient selection, 285-286 
procedure, 288-295 
results, 295-296 
transbursal and extrabursal technique, 287-288 
Chronic pain, flaps for, 765-772 
implanted anesthetic reservoirs for, 781-786 
Circulation, in nerve injury, increasing, 808 
Claviculectomy, 713 
Clonidine, 640 
Codeine, 141-142 
Cognitive-behavioral techniques for pain prevention, 
13] 
Cold stress testing, 761 
Communication between health care providers and 
patients, 135-136 
Compressed nerves. See Carpal tunnel syndrome; Cubital 
tunnel syndrome; Nerve compression; Radial tunnel 
syndrome; Ulnar tunnel syndrome. 
Compression necrosis of articular cartilage, 5 
Computed tomography, in cervical root entrapment, 
726-727 
Continuous passive motion, 109-127 
clinical applications, 8-9 
clinical decision making, 111 
contraindications, 109 
for distal radioulnar joint, 94 
elbow units, 120-121 
portable, 121 
stationary, 121 
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Continuous passive motion (Continued) 
stationary elbow-shoulder units, 121, 123 
fingers and thumb units, 111 
portable with combined motions, 115-116 
portable with composite motion (full fist), 114-115 
portable with composite motion (hook fist), 115 
portable with linear motion (straight fist), 111, 113- 
114 
stationary, 116-117 
tabular summary, 112 
indications and benefits, 9, 109 
limitations, 109 
manufacturers’ addresses and phone numbers, 113 
premises and hypothesis, 7 
for radiocarpal joint, 89 
reasoning behind concept, 6-7 
research, 7-8 
scientific basis, 1-11 
shouder units, 123 
portable, 123-124 
stationary bed-mount, 125 
stationary chair, 124-125 
stationary chair or bed, 125-127 
uses in hand therapy, 109-110 
wrist units, portable, 119-120 
stationary, 117-119 
Contractures, Dupuytren’s, 110, 178 
Volkmann’s ischemic, 178 
Corticosteroids, injections, in carpal tunnel syndrome, 
228, 649-650 
complications, 325-326 
for painful hand, 640-641 
in rheumatoid arthritis, 470, 580 
CPM. See Continuous passive motion. 
Creep, of peripheral nerves, 199 
Cubital tunnel syndrome, 216-217, 397-403, 665-677 
anatomy, 397-398, 411, 436-447, 665-666 
classification, 401, 423, 436 
clinical presentation, 668 
conservative treatment, 238, 401, 412, 670-671 
activity modification and ergonomics, 237 
complications, 673 
exercises, 236-237 
patient education, 235 
results, 401-402 
splinting, 235-236, 401, 402, 806 
diagnosis, 423, 668-670 
differential diagnosis, 399, 669-670 
etiology, 411-412, 436, 667 
evaluation, 399-401, 411 
electrodiagnostic studies, 400, 401, 405, 406, 411, 
423, 441, 669 
electromyography, 218-219 
motor conduction, 217-218 
pitfalls, 219 
sensory conduction, 218 
physical examination, 437 
therapist’s, 233, 235 
pathology, 398-399 
pathophysiology, 422-423, 666-668 
staging, 668 
surgical treatment, 671, 675 
anterior intramuscular transposition of ulnar nerve, 
239, 435-444, 453, 672-673 
complications, 449-456, 673 
elbow instability, 452 
flexion contracture, 452-453 
medial epicondylitis, 453 
neuroma, 451—452 
recurrent subluxation, 452 


traction neuritis, 766 
failures, 674-675 
creation of new compressive site, 449, 451 
decompression failure, 449 
treatment options for, 453-455 
in situ ulnar nerve decompression, 238-239, 405- 
410, 671-672 
internal neurolysis, 673 
medial epicondylectomy, 239, 411-419, 453, 671-672 
postoperative care, 238 
preoperative evaluation, 238 
rehabilitation, 238-239, 814 
subcutaneous transposition of ulnar nerve, 239, 
421-433, 453, 672-673 
submuscular transposition of ulnar nerve, 239, 445- 
448, 453, 672-673 
treatment options, 412 
Cyclophosphamide, in rheumatoid arthritis, 472 
Cyclosporine, in rheumatoid arthritis, 472 


Danniflex continuous passive motion equipment, 112, 
113, 115, 120 
Decompression of ulnar nerve at elbow, failure of, 449 
modified in situ, 405-410 
Deformed hands, stiffening in, 173-174 
Deformities, in psoriatic arthritis, 605, 607-608, 610-611 
in rheumatoid arthritis, fingers, 531-540 
thumb, 541-544 
Demyelination, 206 
Dermal-fat grafts, 357-364 
adhesive median neuritis and, 360-361 
clinical use, 359 
current research, 358-359 
historical perspective, 357-358 
indications, 361 
median nerve excursion and, 360 
physiology, 358 
postoperative management, 363 
results, 363 
survival, 359-360 
technique, application of graft, 363 
harvesting graft, 362-363 
neurolysis, 361-362 
Desensitization treatment program, 812 
Desipramines, 635 
Diabetes mellitus, carpal tunnel syndrome and, 248 
Diclofenac, 144, 469 
Diflunisal, 145 
Digital deformities, in rheumatoid arthritis, 531-540. See 
also Fingers, in rheumatoid arthritis. 
Digital flexor tenosynovitis, 566-568 
surgical technique for, 568-571 
Digital nerve, common, to long-ring finger web, injured 
in carpal tunnel surgery, 331 
Digital replantation. See Replantation. 
Dislocations, early motion for. See Fractures and 
dislocations, early motion for. 
Distal interphalangeal (DIP) joint, arthrodesis in 
rheumatoid arthritis, 534 
early protective motion program, 104 
Distal radioulnar joint, early motion, 87-88, 92 
active range of motion, 92, 94 
continuous passive motion, 94 
passive range of motion, 94 
splints, 95-96 
in rheumatoid arthritis, 499-513 
anatomy, pathology, and kinematics, 499-500 
arthrodesis, 490 











clinical evaluation, 500-501 
juvenile rheumatoid arthritis, 499-500 
radiographic evaluation, 501-502 
surgical treatment, 502-503 
carpal supination, 505 
distal radioulnar fusion and ulnar pseudoarthro- 
sis, 511 
distal ulna resection and variations, 504-505, 
510-511 
distal ulnar shaft stabilization, 505-507 
extensor carpi ulnaris stabilization, 507-509 
soft tissue reconstruction, 505 
synovectomy, 503, 509-510 
Distal radius fractures, early motion for, 67 
Distal ulnar resections, in rheumatoid arthritis, 487-488, 
504-505, 510-511 
Distal ulnar shaft stabilization, in rheumatoid arthritis, 
505-507 
Dorsal ulnar subluxation, 500 
Double-crush syndrome, 190, 708, 719-720 
Dowel jug stretch, 89 
Doxepin, 635 
Drug therapy for rheumatoid arthritis, 468-473 
juvenile rheumatoid arthritis, 577-580 
Dupuytren’s contracture, continuous passive motion in, 
110 
splints for, 178 
Dynamic carpal tunnel syndrome, 248 
Dynamic FA Rotation Splint, 93, 95-96 


Early motion for musculoskeletal disorders, after 
arthroplasty, 73-86 
continuous passive motion in hand therapy, 109-127 
evolution, historical articles, 151-179 
after extensor tendon surgery, 57-64 
after flexor tendon surgery, 43-55 
fractures and dislocations, 65-72 
after hand and wrist reconstruction, 25-29 
healing effects, 13-24 
history of rest and motion, 1-11 
pharmacologic management of pain and, 139-147 
psychological management of postsurgical pain and, 
129-137 
rehabilitation protocols, 31-41 
after replantation, 97-107 
after wrist surgery, 87-96 
Early protective motion program, 97, 99-101, 103-105 
Edema, endoneurial, 186—187 
modalities for reducing, 809 
pitting, of hand, in rheumatoid arthritis, case, 467-468 
Elbow, continuous passive motion units, 120-123 
flexion contracture, in cubital tunnel surgery, 419, 
452-453 
instability, after medial condylectomy, 418, 452 
Elbow flexion test, in cubital tunnel syndrome, 400, 423, 
668 
Electricity, for painful upper extremity, 806, 808, 809 
Electrodiagnostic studies, 205-221 
in anterior interosseous nerve syndrome, 700 
in carpal tunnel syndrome, 210-216, 366 
in cubital tunnel syndrome, 216-219, 400, 401, 405- 
406, 411, 423, 437, 669 
electromyography, 208-210 
historical perspective, 205 
nerve conduction studies, 205—208 
ordering and interpretation, 219-220 
in pronator syndrome, 696-697 
in radial tunnel syndrome, 685 
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Electromyography, in carpal tunnel syndrome, 214, 366 
clinical, 209-210 
in cubital tunnel syndrome, 218-219 
muscle physiology, 208-209 
pitfalls, 210 
Electrophysiology, nerve stretch and, 201-202 
Empiricism, rest and motion based on, 1-5 
Encapsulation, foreign bodies and, 74 
Endoneurial fluid pressure, physiology, 186-187 
Endoscopic carpal tunnel release, 651 
Agee technique, 299-303 
Chow technique, 285-297 
complications, 330, 331 
results and prognosis after, 651-652 
Entrapment neuropathy. See Carpal tunnel syndrome; 
Cubital tunnel syndrome; Nerve compression; Radial 
tunnel syndrome; Ulnar tunnel syndrome. 
Epicondylitis, lateral, radial tunnel syndrome versus, 
684, 685 
Epineural fibrous fixation/neurodesis of median nerve, 
360-361 
Epineural scarring, 773. See also Vein wrapping, for 
epineural scarring. 
causes, 776 
Ergonomics, in carpal tunnel syndrome, 229 
in cubital tunnel syndrome, 237 
Etodolac, 144 
Exercises, in carpal tunnel syndrome, 229-230, 231, 
232-233 
in cubital tunnel syndrome, 236-237 
joint, effects on articular cartilage, 6 
Extensor carpi radialis brevis, 680, 681 
Extensor carpi radialis longus, 680 
Extensor carpi ulnaris, in rheumatoid arthritis, 499, 500, 
505, 506 
stabilization, 507-509 
Extensor digiti communis transfer, 556-557 
Extensor digiti minimi rupture, 554 
Extensor mechanism anatomy, 532 
Extensor pollicis brevis transfer, 557 
Extensor pollicis longus, in rheumatoid arthritis, 
rerouting, 547, 599 
rupture, 557 
Extensor tendon injury, tendon mobilization program, 
36-37 
case study, 37-38 
Extensor tendons, 551-559 
anatomy, 551 
in rheumatoid arthritis, dorsal tenosynovitis, 551-552, 
583 
juvenile rheumatoid arthritis, 583 
reconstruction for, 554-558 
rupture, 554 
tenosynovectomy for, 552-554 
Extensor tendon surgery, early motion after, 57-64 
discussion, 62-63 
extensor zones, 57-62 
gathering information, 57 
goals, 57 
Extensor tenotomy, in rheumatoid arthritis, 537-538 


F waves, 207-208 

Fasciodermal sling, in cubital tunnel surgery, 425, 430 

Fat grafts, 357-358, 358-359. See also Dermal-fat grafts. 

Fat pads, for fibrous proliferation from carpal tunnel 
surgery, 736 

Fenoprofen, 144 

Fibrous proliferation, in recurrent carpal tunnel 

syndrome, 734-737 
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Fibrous tissue, response to motion and loading, healing 
tissue, 19-20 
normal tissue, 15-17 
Fingers, continuous passive motion units, 111-117 
fractures and dislocations, early motion for, 68-71 
in psoriatic arthritis, 609-611 
in rheumatoid arthritis, deformities, 531-540 
pathologic anatomy, 531 
boutonniere deformity, 536-539 
swan neck deformity, 531-536 
flexor tenosynovitis, 566-568 
surgical technique, 568-571 
juvenile rheumatoid arthritis, 587-588 
systemic lupus erythematosus, 594-598 
splints, 177 
First-rib resection, 712—713 
Flaps, for coverage in chronic pain, 765-772 
discussion, 770, 772 
for neuromas, 766-767 
for radiation neuritis of brachial plexus, 765 
rationale, 767 
results, 768-771 
surgical technique, 767-768 
for traction neuritis, 766 
in recurrent carpal tunnel syndrome, 347 
abductor digiti minimi flap, 351-355 
for fibrous proliferation, 734-736 
hypothenar fat pad flap, 337-349 
palmaris brevis flap, 389-395 
for subcutaneous tender nerve, 332 
synovial flap, 379-388 
Flexible hinge arthroplasty, for rheumatoid wrist, 
495-496 
Flexion contracture, in cubital tunnel surgery, 419, 
452-453 
Flexor digitorum profundus, anatomy and anomalies, 
260 
Flexor digitorum superficialis, 260, 692, 693 
Flexor pollicis longus, anatomy and anomalies, 259-260 
rupture in rheumatoid arthritis, 564-566, 620-623 
Flexor-pronator fasciodermal sling, in cubital tunnel 
surgery, 425, 430 
Flexor retinaculum, 260, 313, 316-317 
Flexor tendons, bowstringing of, in carpal tunnel 
surgery, 333-334 
injury, tendon mobilization program, 27, 35-36 
Flexor tendon surgery, early motion after, 43-55 
physiology and biomechanics, 43 
excursion of tendon, 44—45 
gap formation, 44 
healing of tendon, 44 
joint influences, 45 
morphology of tendon, 45 
muscle actions, 45—46 
nutrition for tendon, 44 
remodeling of tendon, 44 
tendon repair biomechanics, 47 
active mobilization protocol, 50-52 
clinical studies of active mobilization, 52-54 
early clinical studies, 47-49 
modifications of original Kleinert splint, 49-50 
Flexor tenodesis, in rheumatoid arthritis, 534-535 
Flexor tenosynovitis and rupture, 561-572 
hand, 566-568 
surgical technique, 568-571 
in juvenile rheumatoid arthritis, 581, 583 
wrist, nerve compression, 561-564 
tendon ruptures, 564-566 
Fluid balance alteration, in carpal tunnel syndrome, 
247-248 


Fluid pressure, endoneurial, physiclogy, 186-187 
Fluoxetine, 636 
Flurbiprofen, 144 
Fluvoxamine, 636 
Forearm splints, 93 
Fractures and dislocations, early motion for, 25-26, 
31-34, 65-72 
hand splinting, 175 
intra-articular fractures, continuous passive motion 
for, 110 
mobilization and massage for fractures, Lucas- 
Championniere’s classic article, 167-171 
principles and instructions, 71 
proximal phalanx fracture, case study, 31-33 
timing of commencement, 66-67 
distal radius fractures, 67 
finger fractures and dislocations, 68-71 
metacarpal fractures, 68 
wrist fractures, 67-68 
uninjured parts, 65-66 
Free flap of gliding tissue, in recalcitrant carpal tunnel 
syndrome, 347 
Frey’s syndrome, 359 
Frohse arcade, 682 
Fusion. See Arthrodesis. 


Gabapentin, 637, 638 
Gamekeeper’s deformity, 543 
Gastrointestinal system, narcotic analgesic agents and, 
141 
Gold treatment, in rheumatoid arthritis, 471-472, 578, 
580 
Gout, carpal tunnel syndrome and, 248 
Grafts. See Dermal-fat grafts. 
Granulomatous tenosynovitis, in recurrent carpal tunnel 
syndrome, 739 
Grip testing, in carpal tunnel syndrome, 224 
Grip wrist flexion test, 366-367 
Guanethidine, 641 
Guyon’s canal, 657, 658 
compression of ulnar nerve at, 669-670 
release of, carpal tunnel syndrome and, 266-267 


H reflexes, 207, 208 
H2 blockers, 143 
H3, 115-116 
Hand-arm vibration syndrome, 248-249 
Hand in rheumatoid arthritis, 463-464 
approach to complex problems, 615-628 
cases, 464, 466, 467-468, 617-626 
flexor tenosynovitis, 566-571 
Hand reconstruction, early motion after, 25-29 
bones and joints, 25-26 
program, 27-28 
soft tissues, 26—27 
Hand spreading splint, 178 
Hand therapy, 223-241. See also Rehabilitation of hand 
and wrist. 
for carpal tunnel syndrome, 223-233 
for cubital tunnel syndrome, 233-239 
Healing of musculoskeletal tissues, effects of loading 
and motion, 19-21 
flexor tendons, 44 
Health care providers, patients and, roles of, 135-136 
Hematomas, in carpal tunnel surgery, 333 
Hemiresection interpositional arthroplasty, 504 











Hemochromatosis, 466 
Hemodialysis, carpal tunnel syndrome and, 247-248 
Hemophilia, carpal tunnel syndrome and, 248 
Henry approach, in radial tunnel syndrome, 686 
High median nerve entrapments, 691-703 
Hilton, John, 2 
Hinge Splint, 93 
Histoplasma capsulatum, 739 
History of rest and motion, 1-11 
continuous passive motion, 6-8 
clinical applications, 8-9 
empiric basis, 1-5 
scientific investigation, 5—6 
Hoffman’s reflex, 725 
Horner’s syndrome, 795 
Hunter, John, 3 
Hunter test, 366 
Hydromorphone, 141, 142 
Hydroxychloroquine, in rheumatoid arthritis, 470, 580 
Hyperalgesia, 758 
Hypertrophic scar, from carpal tunnel surgery, 326-327, 
737-738 
Hypnosis for pain prevention, 131-132 
Hypothenar fat pad flap, in recalcitrant carpal tunnel 
syndrome, 332, 337-349 
alternatives, 347-348 
anatomic dissections, 338 
clinical experience, 341-342, 344-347 
complications, 348 
indications, 341-342 
MR imaging scans, 341, 343 
surgical technique, 338-341 
Hypothyroidism, carpal tunnel syndrome and, 248 


Ibuprofen, 144 
in rheumatoid arthritis, 469, 578 
Imaging. See Radiologic evaluation. 
[mipramines, 635 
Immobilization. See also Splinting. 
articular cartilage and, 5-6 
after carpal tunnel release, 231 
in cubital tunnel syndrome, 401, 402, 443 
fractures and, 66 
Immunoglobulin, intravenous human, in rheumatoid 
arthritis, 579 
Immunosuppressive agents, in rheumatoid arthritis, 472 
Implant arthroplasty, for boutonniere deformity, 539 
metacarpophalangeal and proximal interphalangeal 
joint, 73-78 
of metacarpophalangeal joints, 521, 527 
wrist, 80 
Implanted anesthetic reservoirs, for chronic neuropathic 
pain, 781-786 
Indomethacin, 144 
in rheumatoid arthritis, 469, 470 
Inflammation, in anterior interosseous nerve syndrome, 
700-701 
in carpal tunnel syndrome, 248 
in nerve injury, modalities for reducing, 808 
Inflammatory tenosynovitis, in recurrent carpal tunnel 
syndrome, 738-739 
Intercarpal joints, in juvenile rheumatoid arthritis, 584 
Internal neurolysis, for fibrous proliferation from carpal 
tunnel surgery, 737 
Interphalangeal joints in rheumatoid arthritis, 
arthrodesis, 534, 536, 538-539 
fingers, 587-588, 594-598 
juvenile rheumatoid arthritis, 587-588 
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systemic lupus erythematosus, 597-598 

thumb, 545, 598-601 
Interposition arthroplasty of wrist, 80, 487 
Intravenous human immunoglobulin, in rheumatoid 

arthritis, 579 

Intravenous regional anesthesia, for painful hand, 641 
Inverted radial reflex, 725 
[VIG, in rheumatoid arthritis, 579 


JACE continuous passive motion equipment, 89, 
112-115, 119-122, 124-125, 126 
Joint Active Systems (JAS) Static Progressive Splint, 90, 
93 
joint capsule, response to motion and loading, healing 
tissue, 19-20 
normal tissue, 15—17 
Joints, articular cartilage and, immobilization and 
exercise effects, 5-6 
continuous passive motion, 6—9 
influence of position on flexor tendon repair, 45 
injuries, early motion and, 34-35 
manipulation, in rheumatoid arthritis, 535 
Jones, Sir Robert, 2-3 
Juvenile rheumatoid arthritis, 573-589 
diagnostic criteria for classification, 575 
management, 576-577 
drug therapy, 577-578 
corticosteroids, 580 
intravenous human immunoglobulin, 579 
methotrexate, 578-579 
sulfasalazine, 579 
occupational therapy, 580 
surgical therapy, 581 
finger interphalangeal joints, 587-588 
finger metacarpophalangeal joints, 587 
synovectomy, 581 
tenosynovectomy, 581, 583-584 
thumb, 586-587 
wrist, 584—586 
onset modes, 576 
radiography, 574-575 
rheumatoid factor in, 574 
serologies, 573-574 
signs and symptoms, 575-576 


Kaplan’s landmark, 646 
Ketoprofen, 145 
Ketorolac, 144 
Keyboard work, carpal tunnel syndrome and, 229 
Kinetec continuous passive motion equipment, 89, 94, 
112, 114-118, 121, 122, 125-127 
Kirschner wires, in internal hand splinting, 177 
Kleinert splint, 45, 48 
modifications, 46, 49-50 


Lateral band mobilization, in rheumatoid arthritis, 
535-536 

Lateral epicondylitis, radial tunnel syndrome versus, 
684, 685 

Lhermitte’s sign, 725 

Lidocaine, 637, 639, 798-799 

Ligaments, injuries, early motion and, 34 

laxity, in rheumatoid wrist, 478-479 
response to motion and loading, 14 
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Ligaments (Continued) 
healing tissue, 19-20 
normal tissue, 15-17 
Ling, Pehr, 3 
Littler boutonniere reconstruction, modified technique, 
538 
Loading and motion, response of musculoskeletal 
tissues, healing tissues, 19-21 
mechanism, 13-14 
normal tissues, 14-19 
Local anesthetic agents, neural blockade and, 798-799 
for painful hand, 637, 639 
Low lateral arm external rotation test, 366 
Lucas-Championniere, Juste, 3 
1908 article on fracture treatment, 167-171 
Lumbrical flap, in recalcitrant carpal tunnel syndrome, 
347, 736 
Lumbrical muscles, in carpal tunnel syndrome, 248, 263 
Lupus erythematosus. See Systemic lupus erythematosus 
arthritis of hand. 


Magnetic resonance imaging, in cervical root 
ertrapment, 727 
in cubital tunnel syndrome, 400-401 
for hypothenar fat pad flap, 341, 343 
for palmaris brevis flap, 394 
Mallet deformity, 58-59, 532 
Mannerfelt lesion, 564 
Maprotiline, 635, 636 
Martin-Gruber anastomoses, 215, 219 
Massage, mobilization and, for fractures, Lucas- 
Championniere’s classic article, 167-171 
Matched distal ulna resection, 504-505 
Mathijsen, Antonius, 2 
Mayo Hand History Sheet, 319 
McGill Pain Questionnaire, 802 
Meclofenamate, 145 
Medial antebrachial cutaneous nerve, injured in ulnar 
nerve surgery, 673 
Medial carpometacarpal joint arthrodesis, for 
rheumatoid wrist, 492 
Medial epicondylectomy, for cubital tunnel syndrome, 
411-419, 671-672 
advantages, 415-416 
complications, 418-419 
in failed prior procedures, 453 
postoperative care, 239 
results, 416-418 
technique, 412-417 
Medial epicondylitis, in cubital tunnel surgery, 453 
Median nerve, adhesive median neuritis, 360-361 
anatomy, 260-261, 367-371, 692-693 
anomalies, 261 
branch variations, 370-371 
decompression. See Carpal tunnel release. 
entrapment. See also Carpal tunnel syndrome. 
high, 693-694. See also Anterior interosseous nerve 
syndrome; Pronator syndrome. 
excursion, dermal-fat grafts and, 360 
flap coverage in recalcitrant carpal tunnel syndrome, 
347 
recurrent motor branch, incomplete decompression 
of, in carpal tunnel surgery, 733-734 
severed in carpal tunnel surgery, 328-329 
recurrent neuropathy, clinical evaluation and differen- 
tial testing, 366-367 
Median nerve gliding, transverse carpal ligament 
reconstruction to restore, 365-378 


carpal tunnel syndrome and differential diagnosis, 
365-367 
procedure, 371-377 
relational and pathologic anatomy of median nerve in 
carpal canal, 371-377 
Median nerve injuries from carpal tunnel surgery, 
endoscopic release, 330 
internal neurolysis, 330-331 
severance of palmar cutaneous branch, 327-328 
severance of recurrent motor branch, 328-329 
subcutaneous tender nerve, 331-332 
Median nerve—ulnar nerve anastomoses, 215 
Medtronic Syncromed Programmable Pump, 781-783 
Membrane stabilizing agents, for painful hand, 637, 639 
Meperidine, 141, 142 
Metabolic conduction block, 189 
Metacarpal fractures, early motion for, 68 
Metacarpophalangeal joints, anatomy, 515-517 
arthroplasty, 73-74 
postoperative management (early motion), 75-77 
in psoriatic arthritis, 610-611 
surgical technique, 74-75 
early protective motion program, 104-105 
rheumatoid arthritis pathology, 515-529 
evaluation, 517-519 
extensor tendons, reconstruction, 555 
rupture, 554 
flexor tendons, rupture and reconstruction, case, 
619-623 
stages, 518-519 
in systemic lupus erythematosus, 594-597, 598-599 
thumb, in juvenile rheumatoid arthritis, 586-587 
surgical treatment, 545, 547-548, 617-619 
in systemic lupus erythematosus, 598-599 
treatment, outcomes, 527-528 
principles, 519-520 
techniques, 520-527 
splints to flex, 177-178 
Methotrexate, in rheumatoid arthritis, 471, 578-579 
Methylprednisolone, in rheumatoid arthritis, 470 
Meuli prosthesis, 81-82 
Mexiletine, 639 
Microelectrostimulation for pain prevention, 132-133 
Microvascular circulation of nerve, stretching and, 201 
Middle finger extension test, 684 
Minocycline, in rheumatoid arthritis, 472 
Misoprostol, in rheumatoid arthritis, 470 
Mobilimb continuous passive motion equipment, 112, 
119-120, 121, 123-124 
Mobility, rehabilitation for, 809-810 
Morphine, 141 
Motion treatment. See also Early motion for 
musculoskeletal disorders. 
empiric basis, 3-5 
for fractures, Lucas-Championniére’s classic article, 
167-171 
Motor nerve conduction, stretch and, 201 
studies, 207 
in carpal tunnel syndrome, 211-212, 366 
in cubital tunnel syndrome, 217-218 
pitfalls, 208 
MultiLink, 112, 124 
Multiple crush syndrome, recurrent carpal tunnel 
syndrome and, 740 
Muscle(s), activity with Kleinert splint, 45-46 
anomalous, in carpal tunnel syndrome, 262-263 
physiology, electromyography and, 208-209 
skeletal, response to motion and loading, 14 
healing tissues, 21 
normal tissues, 18-19 








Muscle flaps, for fibrous proliferation, in recurrent 
carpal tunnel syndrome, 734-736 
Muscle implantation, for neuromas, 753-755 
Musculoskeletal tissues, effects of loading and motion, 
13-24 
healing tissues, 19-21 
mechanism of response, 13-14 
normal tissues, 14-19 
Mycobacterium tuberculosis, 739 
Myelinated nerves, 206 
Myelomas, carpal tunnel syndrome and, 248 
Myelopathy, cervical, 722-725 


Nabumetone, 145, 469 
Naproxen, 145 
in rheumatoid arthritis, 469, 470 
Narcotic analgesic agents, effects on body, 140-141 
selection, 142-143 
types, 141-142 
National Institute of Occupational Safety and Health 
surveillance case definition, carpal tunnel syndrome 
and, 305, 309 
Nerve(s), covered with flaps, in chronic pain, 765-772 
fiber, 187-188 
compression and, 190 
mobilization, for fibrous proliferation, in recurrent car- 
pal tunnel syndrome, 734 
peripheral. See Peripheral nerves. 
regeneration, 747 
veins wrapped around. See Vein wrapping. 
Nerve block. See Neural blockade for upper extremity pain. 
Nerve compression, 185. See also Carpal tunnel 
syndrome; Cubital tunnel syndrome; Radial tunnel 
syndrome; Ulnar tunnel syndrome. 
biologic effects, 189-190 
chronic, clinical considerations, 191 
classification of injuries, 188-189, 206 
double-crush and reversed double-crush syndrome, 
190-191 
physiology, 202-203 
in rheumatoid arthritis, 561-564 
Nerve conduction studies, in carpal tunnel syndrome, 
211-214 
clinical, 207-208 
in cubital tunnel syndrome, 217-218, 405-406, 441, 
669 
pathologic conditions, 206-207 
physiology, 205-206 
pitfalls, 208 
Nerve tension testing, 805 
Nerve trunks, normal gliding, 188 
Neural blockade for upper extremity pain, 791-800 
pain mechanisms and, 791-794 
in peripheral neuropathic pain, 796-797 
results interpretation, 797-799 
in sympathetically maintained pain, 795-796 
Neurapraxia, 189, 206 
Neuritis, radiation, of brachial plexus, 765 
traction, 766 
Neurolysis, carpal tunnel release and, 320, 650-651 
in cubital tunnel syndrome, 673 
dermal-fat grafts and, 361-362 
internal, for fibrous proliferation from carpal tunnel 
surgery, 737 
median nerve injury from, 330-331 
Neuromas, 745-756 
anatomy, 745-747 
classification, 747-748 
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in completely severed nerves, 748 
in cubital tunnel surgery, 451-452 
nerve regeneration and, 747 
neuroma-in-continuity, 748 
pain from, 747 
flap coverage for, 766-767 
muscle implantation for, 767 
clinical results, 753-755 
surgical indications, 748-749 
surgical management, 749-753 
in recurrent carpal tunnel syndrome, 739-740 
Neuropathic pain, 794 
neural blockade in, 795-799 
Neurotmesis, 189, 206 
Neurotransmitters, 792-793 
New York criteria for rheumatoid arthritis diagnosis, 
464 
Nifedipine, 640 
NIOSH surveillance case definition, carpal tunnel 
syndrome and, 305, 309 
Nociceptors, 792-793 
Nodules, subcutaneous, in rheumatoid arthritis, cases, 
466, 617-619 
Nonsteroidal anti-inflammatory drugs, 142, 143-146, 147 
in rheumatoid arthritis, 469-470, 578, 580 
Norepinephrine, 633-634 
Nortriptyline, 635 
Nutrition, flexor tendon, 44 


Obliterative degeneration of articular cartilage, 5 
Occupational therapy for arthritis, juvenile rheumatoid 
arthritis, 580, 584-585 

in systemic lupus erythematosus, 593 
Omeprazole, in rheumatoid arthritis, 470 
Opera glass hand, 604 
Orthotics, in rheumatoid arthritis, 503 
Osborne’s band, 397 
Osteolysis, in psoriatic arthritis, 607, 609-610 
Overhead exercise test, 709 
Oxaprozin, 145 
Oxycodone, 141, 142 


Pain, chronic, flaps for, 765-772 
implanted anesthetic reservoirs for, 781-786 
evaluation, 801-805 
mechanisms, descending modulation, 793-794 
neurotransmitters and receptors of pain, 792-793 
peripheral receptors, 791-792 
spinal cord, 792 
neuropathic, 794 
neural blockade in, 795-799 
neurophysiology, 747 
swelling and, in rheumatoid arthritis, cases, 464—467 
vitamin B, effect on, 256 
Painful hand, 757-764 
anatomy and physiology, 757—758 
clinical definition, 758-759 
management, 762-763 
physiologic staging, 759-760 
rehabilitation. See Rehabilitation, of painful upper extrem- 
ity. 
sympathetically maintained versus independent pain, 
760, 762 
testing, 761 
Pain management, continuous passive motion, 9 
pharmacologic, 139-147, 633-642 
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Pain management (Continued) 
adrenergic agents, 639-640 
anticonvulsants, 636-637, 638 
antidepressants, 634-636 
calcium-channel blockers, 640 
corticosteroids, 640-641 
developing effective treatment plan, 147 
general considerations, 139-140 
intravenous regional anesthesia, 641 
membrane stabilizing agents, 637, 639 
narcotic analgesic agents, 140-143 
non-narcotic analgesic agents, 146 
nonsteroidal anti-inflammatory agents, 143-146 
operative, 139-140 
postoperative, 140 
preoperative, 139 
principles, 633-634 
special considerations, 146-147 
psychological, 129-137 
health care providers’ and patients’ roles, 135-136 
patient adherence/compliance, 133-135 
prevention of pain, 130-133 
time to begin acute pain management, 129-130 
therapeutic modalities, 809 
Palmar arch, superficial, injured in carpal tunnel 
surgery, 331 
Palmar cutaneous branch of median nerve, severed in 
carpal tunnel surgery, 327-328 
Palmar incision, small, carpal tunnel release with, 
271-284 
Palmaris brevis flap, in recurrent carpal tunnel 
syndrome, 347, 389-395 
anatomy, 389-391, 392 
clinical series, 391, 394 
for fibrous proliferation, 736 
technique, 391, 393 
Palmaris longus transfer, in chronic carpal tunnel 
syndrome, 652 
Palpation of rheumatoid wrist, 483 
Paralysis of hand, splinting for, 176 
Paroxetine, 636 
Passive motion, continuous. See Continuous passive 
motion. 
Passive range of motion, for distal radioulnar joint, 94 
for radiocarpal joint, 88-89 
Patient compliance in postoperative period, 133-135, 
810-812 
Patient-controlled analgesia, 142, 147 
Pauciarticular juvenile rheumatoid arthritis, 575, 576 
D-Penicillamine, in rheumatoid arthritis, 472, 578, 580 
Perineurium, permeability of, stretching and, 201 
Peripheral nerves, 185-193 
biomechanical properties, 195-204 
compression and nerve physiology, 202-203 
stretch effect on nerve physiology, 201-202 
tensile properties, 195-199 
viscoelastic properties, 199-201 
compression, 188-191 
conduction studies, 205-208 
in carpal tunnel syndrome, 211-214 
in cubital tunnel syndrome, 217-218, 405-406, 441 
structure and function, intraneural microcirculation, 
186 
microanatomy, 185-186 
nerve fiber, 187-188 
normal gliding of nerve trunks, 188 
physiology of endoneurial fluid pressure, 186-187 
Perkins, Prof. George, 4 
PFT brace, 50 
Phalen’s test, in carpal tunnel syndrome, 223-224, 648 


Pharmacologic management of pain. See Pain 
management, pharmacologic. 
Phenacetin, 146 
Phenoxybenzamine, 639-640 
Phentolamine, 639, 640 
Phenytoin, 637, 638 
Physical therapy, for reflex sympathetic dystrophy, 
762-763 
Physical trauma response, 129 
Physiology of pain, 757-758 
Piano key sign, 501 
Pillar pain, 233 ’ 
Pinch strength testing, in carpal tunnel syndrome, 224 
Piroxicam, 145 
Pitting edema of hand, in rheumatoid arthritis, case, 
467-468 
Plaster of paris hand splints, 176-177 
Polyarticular juvenile rheumatoid arthritis, 575, 576 
Polymyalgia rheumatica, 467 
Posterior interosseous nerve syndrome, 679, 684, 685, 
686 
Postsurgical pain, psychological management, 129-137 
Post-tourniquet syndrome, 202 
Pott, Percivall, 2 
Prazosin, 640 
Preadipocytes, 358-359 
Pregnancy, carpal tunnel syndrome and, 247 
pharmacologic pain management in, 146 
PRO-Glide Dynamic Wrist Orthoses, 90-91, 93 
Pronation, splints to control, 178 
Pronator quadratus flap, in recalcitrant carpal tunnel 
syndrome, 347, 735-736 
Pronator syndrome, 691, 694-695 
carpal tunnel syndrome versus, 697 
clinical presentation, 695-696 
diagnostic criteria, 697 
differential diagnosis, 697 
electrodiagnostic investigations/tests, 224-225, 696- 
697 
treatment, 697-698, 806 
Pronator teres muscle, median nerve and, 693 
Propoxyphene, 141, 142 
Protriphtoline, 635 
Provocative tests, 802-805 
Proximal interphalangeal (PIP) joint, arthrodesis, in 
psoriatic arthritis, 609 
in rheumatoid arthritis, 536, 538-539 
arthroplasty, 73-74 
postoperative management (early motion), 77-78 
in rheumatoid arthritis, 536 
surgical technique, 77-78 
early protective motion program, 104-105 
fractures and dislocations, early motion for, 69-71 
Proximal phalanx fracture, early motion and, case 
study, 31-34 
Psoriatic arthritis, 603-614 
classifications, 605-608 
diagnosis, 603-604 
clinical findings, 604-605 
radiographic findings, 604 
patient profile, 603 
surgical treatment, 608 
digits, 609-611 
thumb, 609 
wrist, 609 
Psychological management of pain, 129-137 
Pulmonary system, narcotic analgesic agents and, 141 
Pyridoxine. See Vitamin By, 


Radial forearm flap, for coverage in chronic pain, 
767-768, 77C 








Radial nerve, anatomy, 680-683 
Radial tunnel syndrome, 679-689 
anatomy, 680-683 
clinical manifestation, 683 
electrodiagnostic testing, 685 
historical perspective, 679-680 
lateral epicondylitis versus, 684, 685 
physical examination, 683-685 
treatment, 685-686 
author’s recommendation, 686-688 
surgical exposures, 686, 687, 688 
Radiation neuritis of brachial plexus, flap coverage for, 
765 
Radiocarpal joint, early motion, 87-88 
active range of motion, 88 
continuous passive motion, 89 
passive range of motion, 88-89 
splints, 89-92, 93 
in juvenile rheumatoid arthritis, 584 
Radiologic evaluation, in cervical root entrapment, 
726-727 
in cubital tunnel syndrome, 400-401 
in rheumatoid arthritis, distal radioulnar joint, 501- 
502 
juvenile rheumatoid arthritis, 574-575 
psoriatic arthritis, 604 
wrist, 483 
in thoracic outlet syndrome, 711 
Radiolunate arthrodesis, in rheumatoid arthritis, 
488—489 
Radioscapholunate arthrodesis, in rheumatoid arthritis, 
489-490 
Radioulnar joint, early motion. See Distal radioulnar 
joint, early motion. 
Range of motion exercises. See also Early motion for 
musculoskeletal disorders. 
for distal radioulnar joint, 94 
for radiocarpal joint, 88-89 
Receptive field expansion, 798 
Reconstruction of hand and wrist, early motion after, 
25-29. See also Replantation, early motion after. 
bones and joints, 25-26 
program, 27-28 
soft tissues, 26-27 
Reconstruction of rheumatoid hand and wrist, complex 
problems, 615-628 
cases, 617-626 
indications, 616-617 
Recurrent motor branch of median nerve, incomplete 
decompression of, in carpal tunnel surgery, 733-734 
severed in carpal tunnel surgery, 328-329 
Reflex sympathetic dystrophy, 667-668, 757-764, 794 
anatomy and physiology, 757-758 
in carpal tunnel surgery, 334 
clinical definition, 758-759 
management, 762-763 
microvascular perfusion and, 762 
pharmacologic management, 633-641 
physiologic staging, 759-760 
sympathetically maintained versus independent pain, 
760, 762 
testing, 761 
Regional anesthesia, 139-140 
intravenous, for painful hand, 641 
Rehabilitation, 223-241 
carpal tunnel syndrome, 223-233 
cubital tunnel syndrome, 233-239 
of hand and wrist, early motion protocols, 31-41. See 
also Early motion for musculoskeletal disorders. 
all tissues involved, 38-40 
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bone, 31-34 
joints (cartilage and liagments), 34-35 
tendons, 35-38 
of painful upper extremity, 801-816 
evaluation, 801 
pain assessment, 801-802 
provocative tests, 802-805 
sensation testing, 802 
management, 805 
mobility and functional strength, 809-810 
outcome, 814 
patient education, 810-812 
postoperative therapy, 812-814 
rest, 805-806 
therapeutic modalities, 806, 808-809 
Remitting seonegative symmetric synovitis with pitting 
edema, 467-468 
Remyelination, 206 
Replantation, early motion after, 97-107 
case studies, 106 
history, 97-98 
operative considerations, 98-102 
postoperative therapy, 102-105 
Research on continuous passive motion, 7-8 
Resection arthroplasties, for rheumatoid wrist, 487-488 
Reserpine, 641 
Resisted supination of forearm, 684 
Rest treatment, empiric basis, 1-3 
for painful upper extremity, 805-806 
Reversed double-crush syndrome, 190-191 
Rheumatoid arthritis, approach to complex problems, 
615-628 
carpal tunnel syndrome and, 248 
complete remission criteria, 469 
diagnosis, 464-468 
differential diagnosis, 464—468 
distal radioulnar joint, 499-513 
extensor tendon problems, 551-559 
finger deformities, 531-540 
flexor tenosynovitis and rupture, 561-572 
juvenile, 573-589 
medical aspects, 463-475 
metacarpophalangeal joints, 515-529 
psoriatic, 603-614 
soft tissue procedures in, distal radiolunar joint, 505- 
509 
metacarpophalangeal joints, 520-528 
wrist, 486-496 
systemic lupus erythematosus, 591-602 
thumb, 541-550 
treatment, 468—469 
medical, 469-473 
surgical. See Reconstruction of rheumatoid hand and 
wrist and specific procedures and anatomy. 
wrist, 477-498 
Rheumatoid factor, 465 
in juvenile rheumatoid arthritis, 573, 574 
Roos 3-minute exercise test, 709 
Rupture, of extensor tendons, 554, 557 
of flexor tendons, 564-566, 570-571 


Salicylates, in rheumatoid arthritis, 469, 577-578, 580 
Salsalate, 145 

Sauve-Kapandji procedure, 490, 507-509, 586 
Scalene block test, 711 

Scalenectomy, 712-713 

Scaphoid fractures, early motion for, 67 

Scars, from carpal tunnel surgery, 326-327, 734-738 
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Scars (Continued) 
dermal-fat grafts and, 359, 360-361 
epineural, 773. See also Vein wrapping, for epineural 
scarring. 
causes, 776 
in nerve injury, treatment modalities, 808-809 
Sceptre, 119-120 
Scientific investigation, rest and motion based on, 5-6 
Selective serotonin reuptake inhibitors, for painful 
hand, 636 
Semmes-Weinstein monofilament testing, 802 
in carpal tunnel syndrome, 223-224 
in cubital tunnel syndrome, 233, 235 
Sensation testing, 802 
Sensory nerve conduction studies, 207 
in carpal tunnel syndrome, 212-214, 366 
in cubital tunnel syndrome, 218 
pitfalls, 208 
Sensory re-education, 813 
Serology, in juvenile rheumatoid arthritis, 573-574 
Sertraline, 636 
Shelf arthroplasty, for rheumatoid wrist, 487 
Shoulder, continuous passive motion for, 110 
units, 123-127 
Shoulder-bracing position, 709 
Shoulder pain and wrist swelling, in rheumatoid 
arthritis, case, 466-467 
Silastic sheet, for fibrous proliferation from carpal 
tunnel surgery, 736-737 
Silicone implant arthroplasty, metacarpophalangeal and 
proximal interphalangeal joint, 73-78 
metacarpophalangeal joints, in rheumatoid arthritis, 
921, 527 
wrist, 80 
Skeletal muscle, response to motion and loading, 14 
healing tissues, 21 
normal tissues, 18-19 
Soft tissue healing, early motion treatment, 26-27 
Spinal cord, pain and, 792 
Splinting, in carpal tunnel syndrome, 225-228, 231, 
805-806 
in cubital tunnel syndrome, 235-236, 401, 402, 806 
distal radioulnar joint, 95-96 
for finger fractures and dislocations, 69 
hand (Bunnell’s classic work), 173-178 
active splinting, 175-176 
desirable and undesirable features, 174-175 
for fractures, 175 
internal splinting, 177 
for paralysis, 176 
with plaster of paris, 176-177 
purposes, 174 
special splints, 177-178 
after implant arthroplasty, 75-76, 77, 78 
radiocarpal joint, 89-92, 93 
after replantation, 102-103, 105 
in rheumatoid arthritis, fingers, 534 
in juvenile rheumatoid arthritis, 580, 584 
metacarpophalangeal joint, 519-520, 525-526 
tendon, 99 
for extensor tendon injuries, 60, 61, 62 
for flexor tendon injuries, 45, 48 


modifications of original Kleinert splint, 46, 49-50 


Sporothrix schenckti, 739 
Spurling’s sign, 721 
Stabilization procedures, in rheumatoid arthritis, 
486-487, 505-509 
Steroids, injections, in carpal tunnel syndrome, 228, 
649-650 
complications, 325-326 


for painful hand, 640-641 
in rheumatoid arthritis, 470, 580 
Stiffness, in rheumatoid arthritis, case, 466 
Still’s disease, 575, 576 
Strain rate, stress relaxation and, in peripheral nerves, 
200 
Strengthening, in carpal tunnel syndrome, 233 
in cubital tunnel syndrome, 236-237 
rehabilitation for, 810 
Stress relaxation of peripheral nerves, 199-200 
Stretch, effect on peripheral nerve physiology, 201-202 
tensile, of peripheral nerves, 195-199 
Subcutaneous transposition of ulnar nerve, for cubital 
tunnel syndrome, 239, 421-433, 453 
Submuscular transposition of ulnar nerve, for cubital 
tunnel syndrome, 239, 431, 445-448, 453 
Sulfasalazine, in rheumatoid arthritis, 471, 579 
Sulindac, 145, 469 
Sunderland lesions, 189 
Superficial palmar arch, injured in carpal tunnel 
surgery, 331 
Supination, splints to control, 178 
Surgical stress response, 129 
Sutter continuous passive motion equipment, 112-115, 
121, 124-125 
Swan neck deformity, fingers, 531-536 
thumb, 542 
Swanson metacarpophalangeal implants, long-term 
follow-up, 527 
Swelling and pain, in rheumatoid arthritis, cases, 
464-467 
Sympathetically independent pain, 633, 758, 760, 762 
Sympathetically maintained pain, 633, 758, 760, 762, 794 
neural blockade in, 795-796 
Syncromed Programmable Pump, 781-783 
Synovectomy, carpal tunnel syndrome and, 266 
joint, 487 
distal radioulnar joint, 503, 509-510 
in juvenile rheumatoid arthritis, 581, 585 
metacarpophalangeal joint, 545, 547 
tenosynovectomy, 486 
extensor tendons, 552-554 
flexor tendons, 568-571 
in juvenile rheumatoid arthritis, 581, 583, 585 
Synovial expansion, in rheumatoid wrist, 477-478 
Synovial flap, in recurrent carpal tunnel syndrome, 
379-388 
aims of method, 380 
clinical data, 380, 385 
discussion, 385, 388 
results, 385, 386-387 
technique, 380, 381-384 
Synovial fluid analysis, 465 
Synovial joints, continuous passive motion, 6-9 
Synovitis, wrist, carpal tunnel syndrome and, case, 468 
Systemic juvenile rheumatoid arthritis, 575, 576 
Systemic lupus erythematosus arthritis of hand, 591-602 
diagnosis, 591-592 
patient profile, 591 
treatment, 592-593 
fingers, interphalangeal joints, 597-598 
metacarpophalangeal joints, 594-597 
thumb, interphalangeal joint, 598 
metacarpophalangeal joint, 598-601 
wrist, 593-594 


Tanzer test, 366-367 
Tendons, gliding exercises, 179 








mobilization program, 27, 35 
extensor tendons, 36—38. See also Extensor tendon 
surgery, early motion after. 
flexor tendons, 27, 35-36. See also Flexor tendon sur- 
gery, early motion after. 
repair, continuous passive motion after, 109-110 
early motion and, 99, 102 
response to motion and loading, 14 
healing tissue, 19-20 
normal tissue, 15-17 
Tendon transfer, in chronic carpal tunnel syndrome, 652 
in rheumatoid arthritis, 486, 556-557 
Tenidap, in rheumatoid arthritis, 470 
Tenosynovectomy, 486, 650 
extensor tendons, 552-554 
flexor tendons, 568-571 
in juvenile rheumatoid arthritis, 581, 583, 585 
Tenosynovitis, extensor, 551-552 
flexor, 561-572 
in recurrent carpal tunnel syndrome, 738-739 
TENS, 132, 809 
Tensile properties of peripheral nerves, 195-199 
Terazosin, 640 
Tetracyclic antidepressants, for painful hand, 635, 636 
Theraband stretch, 89 
Therapeutic modalities, for painful upper extremity, 
806, 808 
clinical application, 808-809 
Thermal agents, for painful upper extremity, 806 
Thomas, Hugh Owen, 2 
Thompson approach, in radial tunnel syndrome, 686, 
688 
Thoracic outlet syndrome, 705-718 
anatomy, 705-706 
botulinum toxin in, 787-789 
case report, 714-717 
causes, 706-708 
clinical presentation, 708-709 
conservative management, 711-712, 806, 807 
cubital tunnel syndrome versus, 669 
diagnosis, 709-711 
differential diagnosis, 705 
provocative tests in, 803 
surgical treatment, complications, 713-714 
indications, 712 
operative procedures, 712-713 
testing, 225 
Thumb, arthrodesis, 598, 599 
continuous passive motion units, 111-117 
mallet injury, 59 
in psoriatic arthritis, 609 
in rheumatoid arthritis, 541-550 
deformities, 541-544 
evaluation, 544-545 
juvenile rheumatoid arthritis, 586-587 
surgical treatment, 545 
carpometacarpal joint, 548 
interphalangeal joint, 545 
metacarpophalangeal joint, 545, 547-548 
systemic lupus erythematosus, 598-601 
Tinel’s sign, 750 
in cubital tunnel syndrome, 400, 423 
Tocainide, 639 
Tolmetin, 145 
Toronto Medical continuous passive motion equipment, 
112, 113, 115, 119-120, 121, 123-124 
Total CPM2, 121, 123 
Total joint arthroplasty, for rheumatoid wrist, 496 
Total wrist arthroplasty, early motion after, 80-83 
surgical technique, 82-83 
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Tourniquet compression, nerve injury from, 202-203 
Traction neuritis, 766 
Traction neuropathy, 249 
Tramadol, 146 
Transcutaneous electrical nerve stimulation, 132, 809 
Transverse carpal ligament, incomplete transection, 
329-330 
in carpal tunnel surgery, 732-733 
reconstruction to restore median nerve gliding, 365- 
378 
carpal tunnel syndrome and differential diagnosis, 
365-367 
procedure, 371-377 
relational and pathologic anatomy of median nerve 
in carpal canal, 367-371 
release. See Carpal tunnel release. 
Z-plasty reconstruction, carpal tunnel syndrome and, 
267 
Trazodone, 635, 636 
Triangular fibrocartilage complex, in rheumatoid 
arthritis, 499, 500, 505 
Tricyclic antidepressants, for painful hand, 634-635 
Trophic changes, in painful hand, 759 


Ulnar artery, 658 
Ulnar nerve, 658 
in carpal tunnel syndrome, 261-262 
causes of neuropathy, 421 
compression. See also Cubital tunnel syndrome; Ulnar 
tunnel syndrome. 
sites at elbow, 449, 450, 666-667 
in cubital tunnel surgery, anterior intramuscular trans- 
position, 435-444 
in failed prior procedures, 453 
postoperative management, 239, 443 
technique, 439-442, 444-446 
in situ decompression at elbow, 405-410 
discussion, 407-409 
postoperative care, 238-239 
technique, 406—408 
medial condylectomy, 411-419 
advantages, 415-416 
complications, 418-419 
in failed prior procedures, 453 
postoperative care, 239 
results, 416-418 
technique, 412-417 
subcutaneous transposition, 445-448 
comparison studies, 430-431 
in failed prior procedures, 453 
indications, 424 
postoperative care, 239 
results, 425, 430 
technique, 424-425, 426-430 
submuscular transposition, 445-448 
in failed prior procedures, 453 
postoperative care, 239 
results, 438 
technique, 445-447 
entrapment, in rheumatoid arthritis, 561-564 
injured in endoscopic carpal tunnel release, 331 
of palmaris muscle, motor branches, 392 
surgical anatomy, 665-666 
syndromes, 216-217 
Ulnar nerve—median nerve anastomoses, 215 
Ulnar pedicle synovial flap, in recalcitrant carpal tunnel 
syndrome, 347 
Ulnar resections, distal, in rheumatoid arthritis, 
487-488, 504-505, 510-511 
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Ulnar shaft stabilization, distal, in rheumatoid arthritis, 
505-507 
Ulnar subluxation, dorsal, 500 
in systemic lupus erythematosus arthritis, 594 
Ulnar tunnel anatomy, 657-658 
Ulnar tunnel syndrome, 657-664 
anatomy, 657-659 
diagnosis, 659 
treatment, 659-662 
Ultraflex splints, 91-92, 93 
Umbilical vein, wrapped around nerve, 774-778. See 
also Vein wrapping. 


Valproic acid/valproate, 637, 638 
Vascular supply to peripheral nerves, 186 
Vaughan-Jackson lesion, 501 
Vein wrapping, for epineural scarring, 773-779 
complications, 777 
discussion, 777-778 
patient data, 775-777 
patient selection, 773-774 
results, 777 
technique, 774-775 
for fibrous proliferation from carpal tunnel surgery, 
736 
Verbal rating scale for pain, 802 
Vibratory tools, carpal tunnel syndrome and, 229, 
248-249 
Viscoelastic properties of peripheral nerves, 199-201 
Visual analogue scale for pain, 801-802 
Vital capillaroscopy, 761 
Vitamin B,, for carpal tunnel syndrome, 253-257 
actions and deficiency, 253-254, 650 
discussion, 256 


dosage and complications, 255-256 

history of therapy, 253 

levels of, 254 

literature review, 254-255 

theories of effect on pain, 256 
Volkmann’s ischemic contracture, splints for, 178 
Volz prosthesis, 81-82 


Washington regimen, 49 
Watson-Jones, Sir Reginald, 3 
Watson matched distal ulna resection, 504-505 


Work conditioning, in carpal tunnel syndrome, 233 
Work environment, carpal tunnel syndrome and, 229, 
248-249, 305-311 
cubital tunnel syndrome and, 237-238, 399 
Wright’s hyperabduction test, 709 
Wrist, arthrodesis, 79 
in rheumatoid arthritis, case, 623-626 
limited, 488-492 
in systemic lupus erythematosus, 593-594 
total, 492-493 
arthroplasty, early motion after, 78-80 
interposition arthroplasty, 80 
silicone arthroplasty, 80 
total wrist arthroplasty, 80-82 
continuous passive motion units, 117-120 
fractures, early motion for, 67-68 
in psoriatic arthritis, 609 
reconstruction, early motion after, 25-29 
bones and joints, 25--26 
program, 27-28 
soft tissues, 26-27 
rehabilitation. See Rehabilitation, of hand and wrist. 
in rheumatoid arthritis, 463-464, 477-498 
approach to complex problems, 615-628 
cases, 465-468, 617-626 
extensor tendon problems, 551-559 
flexor tendon ruptures, 564-566 
juvenile rheumatoid arthritis, 584-586 
natural history, 477-481 
nerve compression, 561-564 
patient examination and critical thinking, 481-483 
procedures, 483, 485-486 
operative, 486 
soft tissue, 486-496 
systemic lupus erythematosus, 593-594 
splints, 177 
surgery, early motion after, 87-96 
general considerations, 87-88 
radiocarpal joint, 88-92, 93 
radioulnar joint, 92, 94-96 
Wrist-finger hyperextension forearm supination test, 366 
Wrist Kinetec 8080, 89, 94 


Zancolli procedure, 492 


Z-plasty, for hypertrophic scar from carpal tunnel 
surgery, 738 
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